This paper proposes a new controller design method for steel strip cooling in the transition boiling region. The temperature dependence of the cooling process gain is expressed via a nonlinear state space form. The proposed cooling control system is designed as a state feedback controller by applying the SOS (Sum of Squares) technique to the state space model. Simulation results show the effectiveness of the proposed controller for steel strip cooling in the transition boiling region.
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P1 P2 K1 K2 SOSTOOLS Table 3 Table 4 (21) γ 30 Table 3 Calculation result (P 0 P 1 P 2 )
.9347e+1 -.4511e-3 -.7818e-13 P i (1, 2) -.6827e+0 .1433e-2 -.8062e-12 P i (1, 3) -.1416e+1 .3114e-2 .2969e-13 P i (1, 4) -.2455e+0 .4776e-3 .3043e-12 P i (2, 2) .1270e+2 .6674e-3 .7280e-3 P i (2, 3) -.6144e+0 .2957e-3 -.7775e-3 P i (2, 4) .1668e+1 .7410e-4 -.1254e-3 P i (3, 3) .3003e+1 -.8013e-3 .3144e-2 P i (3, 4) .1262e+1 -.2443e-3 .1047e-2 P i (4, 4) .1020e+1 -.2067e-3 .1471e-2 Table 4 Calculation result ( CTaim 450 Table 6 OS 32 bit n k = 1 A. 1 C.
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(23) SOS SOS ( B) P (x) − 1I 1I P (x) P −1 (x) P −1 (x) V (x) V (x) ≡ x T P −1 (x)x A. 1 V (x) ẋ = [A(x) + B(x)K(x)P −1 (x)]x A. 2 Lyapunov P −1 (x) V (x) V (x) > 0, ∀x ∈ X, x = 0 A. 3 d dt V (x(t)) = n j=1 ∂V (x) ∂xjẋ j = x T j∈J ∂P −1 ∂xj (x)(Aj(x)x) +[A(x) + B(x)K(x)P −1 (x)] T P −1 (x) +P −1 (x)[A(x) + B(x)K(x)P −1 (x)] x A. 4 (24) SOS ∀v ∈ R n ∀x ∈ X −v T P (x)A T (x)+A(x)P (x)+K T (x)B T (x)+B(x)K(x) − j∈J ∂P ∂xj (x)(Aj(x)x)+ 2I v ≥ 0 A. 5 2I P (x)A T (x)+A(x)P (x)+K T (x)B T (x)+B(x)K(x) − j∈J ∂P ∂xj (x)(Aj(x)x) < 0. A. 6 P −1 (x)(C)x P (x) ∂P −1 ∂xi (x) = −P −1 (x) ∂P ∂xi (x)P −1 (x) C. 1
